Potatoes are now the largest selling frozen food in the United States. A substantial amount of these are sold as French fries, of which about two-thirds are packed for the institutional market. These potatoes are partially fried in hot oil; then they are frozen and packed in cartons, each containing six 5-lb paper bags. This product is known as parfried potatoes. The frying is sufficient to inactivate the enzymes, partially cook the product, and kill many of the bacteria.
It is probable that the consumer often holds the parfried potatoes in a defrosted condition for several days. Small restaurants, lacking sufficient freezer space, hold their supply of parfried potatoes in the refrigerator. Deliveries from the suppliers may occur once a week or at even greater intervals. Very little information is available con The total aerobic plate count, when plotted against time, gave typical microbial growth curves for all three temperatures (Fig. 1) . Both lag phase and growth rate during the logarithmic phase were temperature-dependent. The decrease in count during the lag phase at 34 F (1.1 C) probably resulted from death of some cold-sensitive organisms before the cold-tolerant organisms began to grow. This phenomenon has been described elsewhere (8) .
The time-temperature combinations which caused significant changes, at 1% probability (P < 0.01), in color, texture, and flavor are shown in Table 1 . The bacterial counts corresponding to these storage times are shown in Fig. 1 . At each temperature, the count was in the range of 108 to 109 at the time when the judges first found significant flavor and texture changes in the product. They detected color changes at much lower bacterial counts.
Three runs (one a preliminary two-replicate run) were made with these potatoes at each temperature. The counts from all the runs were in agreement. In another set of storage tests with parfried potatoes from a different source, the total count rose slightly faster, but the judges did not detect flavor or texture changes until it had reached 108 to 109 per gram.
Since flavor and texture changes were detected when the bacterial count reached the same order of magnitude regardless of the temperature, and since this represents an increase in count of 100,000-fold from the beginning of each storage experiment, it seems a reasonable assumption that these sensory changes occurred as a result of the microbial growth. Color changes were detected much earlier, in one case when the bacterial growth curve was barely past its lag phase, and in others when the bacterial count had not increased over 500-fold (or exceeded 2 x 106 per gram). Because the color change appeared early and its appearance was not closely related to bacterial count, it does not appear to be of bacterial origin. In a previous report (8) , flavor deterioration in several vegetables was judged to be of nonbacterial origin because the off-flavor appeared before the bacterial count doubled. Bacterial counts in this case ranged between approximately 105 and 107 per gram.
These data can be readily compared with the rather numerous reports on cold stored meat, poultry, fish, etc. (summarized by Elliott and Michener, 4) . The microbial counts after storage periods just sufficient to produce detectable offodor varied between 104 and 101 per gram or per cm2, but most were in the upper part of this range. One should remember, however, that the potatoes were fried, thus presumably eliminating volatile constituents which might have affected the flavor.
If the storage periods required for flavor change (Table 1) are taken as the shelf life of the product (9) .
The safety of these potatoes should also be considered, because food-poisoning staphylococci can produce a heat-resistant toxin (2) . However, these organisms are not known to grow below 44 F (6.7 C) even in pure culture; at 50 F (10 C), they failed to grow in mixed cultures, and only limited growth was observed at 68 F (20 C) (reviewed by Michener and Elliott, 7). Furthermore, the frying conditions [375 F (190.6 C), 4 min] were severe enough to inactivate staphylococcal enterotoxin A (3) at the surface of the potato (where the bacterial growth generally occurs), although this toxin would remain active at the center of the potato pieces, where the maximal temperature was about 214 F (101.1 C). Any danger from the other common food-poisoning organisms (Clostridium botulinum and Salmonella species) was ruled out by the high temperature at which the product was cooked. In addition, growth of these organisms is unlikely at the storage temperatures and times under consideration, and potato is not an optimal substrate for them.
